S uicide is rated as the ninth leading cause of death in all age groups in the US and the third leading cause of death among adolescents aged 15 to 19 years (1, 2) . Suicide and homicide rates in a sample of 72 nations were associated with social variables related to economic development, but not to Islamic adherence (3) . Inadequate social support, social isolation, family conflicts, interpersonal relationships, unemployment, and school performance have been found to be associated with suicide attempts (4) (5) (6) (7) (8) . Substance abuse constitutes a particularly significant risk factor (9, 10) .
Strict religious doctrine in Saudi Arabia forbids suicide, providing a significant cultural deterrent, and strong criminal legislation against illicit substance use may contribute to a low rate of drug abuse. Nevertheless, suicide attempts leading to hospital admissions occasionally occur. For a society that abhors and forbids suicide, this subject has not been adequately studied.
We delineate the risk factors, the commonly used drugs, and the resulting morbidity and mortality in subjects with a diagnosis of intentional drug overdose for suicidal purpose in Saudi Arabia.
Materials and Methods
King Fahad National Guard Hospital is a 550-bed tertiary care teaching centre in Riyadh, Saudi Arabia. The hospital serves 250 000 Saudi national guards and their dependents. It also serves as a referral centre for patients requiring tertiary care from all areas in the Kingdom. Because patients with intentional drug overdose are usually admitted to our hospital, we conducted a retrospective chart review of all patients admitted over a 3-year period (from 1997 to 1999). We identified applicable cases by a medical record coding of "drug overdose", "suicide", or "attempted suicide." After reviewing the relevant literature (4) (5) (6) (7) 16, 17) investigators designed data collection sheets to include factors specific to Saudi Arabia. For all patients, we collected data on demographic traits, on drugs used, and on social and familial features. Hospital outcome and length of stay were documented.
Results
During the 3-year study period there were 84 936 admissions to the hospital (emergency room visits not included), of which there were 79 cases of intentional drug overdose accounting for 0.09% of all admissions. Tables 1-3 show the demographic profiles, risk factors, and drug details of the study subjects. The patients were aged between 15 and 40 years (mean age 22, SD 4.6 years); most ( n = 76; 96%) were Saudi nationals; the female-to-male ratio was 4:1; of those who attempted suicide, 75% percent of men and 44% of women were single.
Most of the patients came from large families (that is, more than 5 members). We noticed a seasonal pattern with a peak in the month of September (that is, 20% of total cases). Drug levels were measured in 67/79 patients. In 50/79 patients (63%) , drug levels were either negative or normal. Toxic levels were recorded in 17 patients (22%). Primary elimination of poison was achieved by use of activated charcoal in 56 patients (71%), by gastric lavage in 42 patients (53%), and by specific antidote in 20 patients (25%). Combined interventions were used in 45 patients (57%). Of the 79 patients, 17 (15%) were admitted to the intensive care unit (ICU), accounting for 1% of all ICU admissions during the study period (1702 admissions). Length of stay in the ICU ranged from 1 to 4 days (mean 1.5 days, SD 0.5). In comparison, those admitted to the ward stayed between 2 and 36 days (mean 5 days, SD 3). Most (75%) patients sustained no major morbidity. One patient (who was non-Saudi) stayed in the hospital for 36 days owing to ingestion of an erosive agent. No mortalities were recorded in the chart review. A psychiatrist interviewed all patients during admission and before discharge.
Discussion
The main findings of our study can be summarized as follows: 1) intentional drug overdose is a relatively uncommon reason for hospital admission in Saudi Arabia; 2) young age, female sex, single marital status, and large family size were factors prevalent in victims of drug overdose, and 3) most cases were mild with no mortality, though some cases required ICU admission and (or) prolonged hospital stay.
Because our study is hospital-based, not population-based, we cannot make direct conclusions about the incidence of intentional drug overdose. It is possible that some patients with minor drug overdoses were treated in the community and never presented to the hospital. Comparing our results with literature concerning hospital admission reveals that intentional drug overdose is a less common reason for hospital and ICU admission in Saudi Arabia than in other countries, thereby suggesting lower incidence. Also, cases of intentional drug overdose in Saudi Arabia appear to be less severe, compared with reports in other studies. Henderson and colleagues reported that drug overdose accounted for 13.8% of ICU admissions in an Australian hospital, with 2% mortality (11) . Gunawardana and colleagues found that drug overdose accounted for 10.2% of ICU admission in Sri Lanka (12) . Other studies (13) (14) (15) reported mortality rates of 5.8% to 8.0% in patients hospitalized for drug overdose. We note that many of these studies are from the tricyclic antidepressant era in which higher mortality is expected.
Similar to reports in neighbouring countries, younger age (mean age 22, range 15 to 40 years) and female sex are predominant traits among subjects who attempted suicide by drug overdose (4) (5) (6) (7) 16) . Only 15% needed ICU admission, and no deaths were reported. Young age, female sex, and normal drug level (traits shown in most patients) may be factors contributing to the mortality rate being 0. Some patients used tricyclic antidepressants, which can be lethal in overdose (18) .
Our study shows that 16% of patients were in households of not more than 4 members, while 59% were in households with 5 or more members. Although a large household could be a risk factor, it might also permit early discovery of overdose victims, lessening the chance of patient fatality.
Family conflicts seemed to play a role in suicide attempts-60% of patients experienced familial discord, and reports from neighbouring Gulf states support the higher prevalence of family conflict in persons who attempt suicide (4) (5) (6) . Of the 31 married women, 26% were partners of polygamous marriages (this is probably an overrepresentation of polygamy in the general population).
School performance constitutes an important risk factor in suicide and attempted suicide (4, (6) (7) (8) . Failure to obtain admission or promotion to an educational institute might explain the higher rate of suicidal attempts in September. However, educational level was not found to be an important risk factor. Forty-one percent of patients had completed high school, while 25% were below high school level. Six patients did not receive any education.
Of the study subjects, 23% had previous suicidal attempts, and 25% had unspecified psychiatric disorders. Only 5% admitted to any history of drug abuse.
Family size, educational stress, (that is, the pressure of passing school exams and being accepted into university), and polygamous marriage are risk factors seemingly particular to the Saudi population. Illicit drug use was recorded in only 5% of subjects. Although the prevalence of illicit drug use in the Saudi population has not been studied, we expect this figure (that is, 5%) to be higher than the national rates.
The risk factors identified in the Saudi patients are similar to reports from neighbouring countries (4-7,16,17) but differ from reports in the Western populations, where psychiatric illness, cohabiting problems, social isolation, drug abuse, and alcoholism appear to be more common (1, 8, 9, 18, 19) .
This hospital-based study is limited in terms of sample size, and our retrospective data collection cannot be generalized; however, we aim to enhance awareness about drug overdose in Saudi society. Public health education is required to address the still-neglected issue of drug overdose, taking into consideration the major risk factors (specifically, family conflicts and school-related stress). A larger, population-based, multicentre study would be useful for increasing our knowledge about this important public health issue. 
